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BASI C MACHI NES
NAVEDTRA 62199

Prepared by the Naval Education and Training Program Management
Support Activity, Pensacola, Florida

Congrat ul ati ons! By enrolling in this course,

you have denonstrated a desire to inprove

yoursel f and the Navy. Remenber, however, this self-study course is only one part of the
total Navy training program  Practical experience, schools, selected reading, and your
desire to succeed are al so necessary to successfully round out a fully meaningful training
program  You have taken an inportant step in self-inprovement. Keep up the good work.

HOW TO COVPLETE TH S COURSE SUCCESSFULLY

ERRATA: If an errata comes with this course,
make all indicated changes or corrections
before you start any assignnent. Do not
change or correct the Training Mnual
(TRAMAN) or assignments in any other way.

TEXTBOOK ASS| GNMENTS: The TRAMAN for this
course is BASIC MACHI NES. NAVEDTRA 12199.
The TRAMAN pages that you are to study are
listed at the beginning of each assignnent.
Study these pages carefully before attenpting
to answer the questions in the course. Pay

close attention to tables and illustrations
because they contain information that wll
hel p you understand the text. Read the

| earning objectives provided at the beginning
of each chapter or topic in the text and/or
precedi ng each set of questions in the
course. Learning objectives state what you
should be able to do after studying the
material. Answering the questions correctly
hel ps you acconplish the objectives.

BLACK DOT | NFORMATI ON: Bl ack dots (@) may be
used in the text and correspondence course to

enphasi ze i mportant or suppl enent al
information and to highlight instructions for
answering certain questions. Read these

black dot entries carefully; they will help
you answer the questions and understand the
material .

SELECTI NG YOUR ANSWERS: After studying the
TRAMAN, you should be ready to answer the
questions in the assignnent. Read each
question carefully, then select the BEST
answer. Be sure to select your answer from
the subject matter in the TRAMAN.  You may
refer freely to the TRAMAN and seek advice
and information from others on problens that

may arise in the course. However, the
answers nust be the result of your own work
and deci sions. You are prohibited from

referring to or copying the answers of
others and from giving answers to anyone
el se taking the same course. Failure to
follow these rules can result in suspension
from the course and disciplinary action.

SUBM TTING  COMPLETED  ANSWER SHEETS:
Conplete all assignments as quickly as
possible to derive maximum benefit from the
course. As a mininum you nust submit at
| east one assignment per nmonth. This is a
requi renent established by the Chief of
Naval Education and Training. Failure to
neet this requirenent could result in
di senrol lment from the course.

TYPES OF ANSWER SHEETS: If you are a U S
Navy enlisted nember on active duty or a
drilling U S. Naval Reserve enlisted nenber,
you shoul d use the answer sheet attached at
the end of this course and follow the
instructions in section A below. If you are
an enlisted U S. Naval Reserve nember who is
not attached to a drilling unit or if you
are an officer, a civilian, or a menber of
the U S. Arny, Air Force, Marine Corps, or
Coast Cuard, you should use the Automatic
Data Processing (ADP) answer sheets included
in the course package and follow the
instructions in section B.




A Manual |y Scored Answer Sheets

If you are a U S. Navy enlisted nenber
on active duty or attached to a U S. Nava
Reserve drilling unit, your course will be
adm ni stered by your local command. You nust
use the answer sheet designed for manua
scoring, NETPMSA form 1430/5, Stock Ordering
Nurmber 0502- LP-216- 0100. You may get a
supply of the forms from your Educationa
Services Officer (ESO, or you may reproduce
the one in the back of this course booklet.
DO NOT USE TH' S FORM FOR COURSES ADM NI STERED
BY NETPMSA.

Recording Information on the
Manual |y Scored Answer Sheets: As you
conplete  each  assignnent, subm t the
compl eted answer sheet to your ESO for
grading. You may submit nore than one answer
sheet at a time. Remenber, you nust submit
at |east one assignnent each nonth.

Grading; Your ESO will grade each
answer sheet and notify you of any incorrect
answers. The passing score for each
assignment is 3.2. If you receive |ess than
3.2 on any assignment, the ESO will list the
questions you answered incorrectly and give
you an answer sheet nmarked “RESUBMT.”  You
must redo the assignment and conplete the
RESUBM T answer sheet. The maxi num score you
can receive for a resubmtted assignment is
3.2.

Course Conpletion; After you have
subnmitted all the answer sheets and have
earned at least 3.2 on each assignnment, your
command shoul d give you credit for this
course by making the appropriate entry in
your service record.

Student Questi ons: [f you have
questions concerning the adm nistration of
this course, consult your ESO

B. ADP Answer Sheets

If you are an enlisted U.S. Naval
Reserve menber who is not attached to a
drilling reserve unit or if you are an
officer, a civilian, or a menber of the US
Ay , Air Force, Marine Corps, or Coast
Guard, use the ADP answer sheets provided in
your course package. You shoul d use one
bl ank original ADP answer sheet for each
assignment. Use only the original ADP answer

sheet provided in your course package;
NETPMSA wi || not accept reproductions

Recordi ng I nfornmation on the ADP

Answer __ Sheets: Foll ow the “MARKI NG
| NSTRUCTI ONS” on each answer sheet. Be sure
that blocks 1, 2, and 3 are filled in
correctly. This information is necessary

for your course to be properly processed
and for you to receive credit for your work.

As you work the course, be sure to mark
your answers in the course bookl et because
your answer sheets will not be returned to
you. \When you have conpleted an assignnent,
transfer your answer from the course bookl et
to the answer sheet.

Mailing the Conpl eted ADP Answer

Sheets:  Upon conpleting an assignnent, mai
the conpleted answer sheet to:

COMMANDI NG OFFI CER

NETPMSA CODE 074

6490 SAUFLEY FIELD RD

PENSACOLA FL 32559- 5000
Use envelopes to mail your answer sheets

You nust provide your own envel opes or
request them from your ESO. You may enclose
more than one answer sheet in a single
envel ope.  Renenber, regardless of how many
answer sheets you submit at a time, NETPMSA
shoul d receive at |east one assignment a
nont h.

NOTE: DO NOT USE THE COURSE COMVENTS
PAGE AS AN ENVELOPE FOR RETURNI NG ANSVER
SHEETS OR OTHER COURSE MATERI ALS.

Grading: NETPMSA wi || grade the
answer sheets and notify you by letter
concerning your grade for each assignnent,
your incorrect answers, and your fina
grade. The passing score for each
assignment is 3.2. If you receive less than
3.2 on any assignment, you nust rework the
assignment. NETPMSA will enclose a new ADP
answer sheet in the letter notifying you of
the questions you answered incorrectly.

You will be required to redo the assignnent
and resubmt the new answer sheet. The
maxi num score you can receive for a

resubmtted assignment is 3.2.



Course  Conpl eti on: When
conplete the last assignment, fill out the
“Course Conpletion” formin the back of the
course and enclose it with your |ast answer

you

sheet . NETPMSA will issue you a letter
certifying that you satisfactorily conpleted
the course. You should make sure that credit

for the course is recorded in your service
record. YOU MAY RETAIN THE TEXT.

NOTE:  YOUR OFFI CI AL COURSE COMPLETI ON
DATE WLL BE THE DATE YOUR LAST ASSI GNMENT |S
PROCESSED THROUGH THE NETPMSA ADP SYSTEM - NOT
THE DATE YQU DEPOSIT THE LAST ASSI GNMENT |N

THE MAIL. This is especially inportant if
you are taking the course for Naval Reserve
retirenent credit. You nust mail your answer
sheets at least 60 days before your
anniversary date. This will provide you with
enough time for delays in the mail or
reworking failed assignnents. DO NOT MAI L

YOUR ASSI GNMENTS TO THE NAVAL RESERVE

PERSONNEL COMMAND ( NRPC) .
Student Questions: Refer

concerning this course to

questions
NETPNMSA by

mai | (use the address on page ii) or by
tel ephone:  DSN 922-1366 or conmercial (904)
452- 1366.

NAVAL RESERVE RETI REMENT CREDI T

If you are a menber of the Naval
Reserve, you will receive retirenment points
if you are authorized to receive them under
current directives governing retirement of
Naval Reserve personnel. For the purpose of
Naval Reserve retirement, this edition of
the course is evaluated at 6 points. These

points will be credited to you upon your
satisfactory conpletion of the entire
cour se.

NOTE:  YOUR OFFI CI AL COURSE COMPLETI ON

DATE WLL BE THE DATE YOUR LAST ASS| GNVENT
| S PROCESSED THROUGH THE NETPMSA ADP SYSTEM
-NOT THE DATE YQU DEPCSIT THE LAST
ASSI GNVENT IN THE MAIL. Refer to the Course
Conpl etion paragraph under section B. ADP
Answer__Sheets.

COURSE  OBJECTI VES

Upon conpleting this course, the
student will demonstrate an understanding of
course materials by correctly answering

questions on the follow ng: concepts and
principles of operation of basic mechanical
devices, and the construction and method of
operation of common mechani cal devices, such
as engines and transm ssions.



Naval courses may include several types of questions—multiple-choice, true-false, matching, etc. The questions
are not grouped by type but by subject matter. They are presented in the same general sequence as the textbook
material upon which they are based. This presentation is designed to preserve continuity of thought, permitting
step-by-step development of ideas. Not all courses use all of the types of questions available. The student can readily
identify the type of each question, and the action required, by inspection of the samples given below.

MULTIPLE-CHOICE QUESTIONS

Each question contains several alternatives, one of which provides the best answer to the question. Select the
best alternative, and blacken the appropriate box on the answer sheet.

SAMPLE

s-1. Who was the first person appointed Indicate in this way on the answer sheet:
Secretary of Defense under the
National Security Act of 1947?

1. George Marshall ,%.

2 3 4

F
2. James Forrestal
3. Chester Nimitz s-1 |:] - D D - - -
4. William Halsey

TRUE-FALSE QUESTIONS

Mark each statement true or false as indicated below. If any part of the statement is false the statement is to
be considered false. Make the decision, and blacken the appropriate box on the answer sheet.

SAMPLE

s-2. All naval officers are authorized to Indicate in this way on the answer sheet:
correspond officially with any systems
command of the Department of the
Navy without their respective com- 1 2 3 4
manding officer's endorsement. T F
e 2 O M O O
2. False

MATCHING QUESTIONS

Each set of questions consists of two columns, each listing words, phrases or sentences. The task is to select
the item in column B which is the best match for the item in column A that is being considered. Items in column
B maybe used once, more than once, or not at all. Specific instructions are given with each set of questions. Select
the numbers identifying the answers and blacken the appropriate boxes on the answer sheet.

SAMPLE

In questions s-3 through s-6, match the name of the shipboard officer in column A by selecting from column
B the name of the department in which the officer functions. Some responses maybe used once, more than once,
or not at all,

A. OFFICER B. DEPARTMENT Indicate in this way on the answer sheet:

s-3. Damage Control Assistant 1. Operations Department

s-4. CIC Officer 2. Engineering Department s-3

s-5. Disbursing Officer 3. Supply Department

s-6. Communications Officer

BN~
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ASSI GVENT 1

Text book Assi gnment : “Levers,” chapter 1, pages 1-1 through 1-8; Block and Tackle,” chapter
2, pages 2-1 through 2--6; “The Weel and Axle,” chapter 3, pages 3-1
through 3-6; “The Inclined Plane and the \Wdge,” chapter 4, pages: 4-1
t hrough 4-2.
1-1. A chain hoist lifts a 300-pound 1-4.  \hich of the follow ng basic
| oad through a height of 10 feet principles is recognized by
because it enables you to lift the physi ci sts as governing each sinple
| oad by exerting |less than 300 machi ne?
pounds of force over a distance of
10 feet or Iess. 1. The wedge or the screw
2. The wheel and axle or the gear
1. True 3. The lever or the inclined plane
2. False 4. The block and tackle or the
wheel and axle
1-2. Wen a chain hoist is used to
miltiply the force being exerted on 1-5. Which of the following sinple
a load, the chain is pulled at a machi nes works on the sanme
faster rate than the load travels. principle as the inclined plane?
1. True 1.  Screw
2. False 2.  Cear
3. Weel and axle
1-3. What are the six basic sinple 4. Block and tackle

machi nes?

1-6.

1. The lever, the block and
tackle, the inclined plane, the
engi ne, the wheel and axle, and
the gear

2. The lever, the block and
tackle, the wheel and axle, the
screw, the gear, and the
eccentric

3. The lever, the block and
tackle, the wheel and axle, the
inclined plane, the screw, and
t he gear

4.  The lever,
the gear,
ful crum

the inclined plane
the screw, the
and the torque

The fundamentally inportant points
in any |lever problem are (1) the
point at which the force is
applied, (2) the fulcrum and (3)
the point at which the

1. lever will balance
2. resistance arm equals the
effort arm
3. mechanica
i ncrease
4. resistance is applied

advant age begins to



1-11. You will find it advantageous to

®

EFFORT _
\ J use a third-class |ever when the
T, 1 t desired result is
EFFORT RESISTANCE 1. a transformation of energy
B 2. an increase in speed
A 3. a decrease in applied effort
4. a decrease in speed and an
EFFORT increase in applied effort
c D EFFORT
FULCRUM

1-7.

1-8.

1-9.

1-10.

Figure 1A.

QUESTIONS 1-7 THROUGH 1-9 RELATE TO
THE DRAWINGS IN FIGURE 1A.

EFFORT

Which, if any, of the follow ng LOAD
parts illustrates a first class Figure 1B
l ever?
1. A
2. Bor C I N ANSWERI NG QUESTI ONS 1-12 THROUGH
3. D ¢ 1-14, SELECT THE CORRECT ARM
4. None of the above MEASUREMENTS FROM FI GURES 1B AND 1C.
Which part illustrates a 1-12. Effort armin figure 1B
second—cl ass | ever?

1
1. D 2
2. C 3
3. B 4
4. A

1-13. Resistance armin figure 1B

What part illustrates a third-class
| ever? 1 1 ft

2 3 ft
1. A 3. 4 ft
2 B 4. 5 ft
3. C
4. D 1-14. Resistance armin figure 1C
Which of the follow ng classes of 1. 1 ft
| evers should you use to lift a 2.
| arge weight by exerting the |east 3.
effort? 4.
1. First—class
2. Second-cl ass
3. First— or second-cl ass
4. Third-cl ass



EFFORT

Figure 1C

1-15. Two boys find that they can bal ance
each other on a plank if one sits
six feet from the fulcrum and the
other eight feet. The heavier boy
wei ghs 120 pounds. How much does
the lighter boy weigh?

1. 90 Ib
2. 106 Ib
3. 112 1b
4. 114 1b
— FULCRUM

EFFORT

Figure 1D

1-16. Wth the aid of the pipe wench
shown in figure 1D, how many pounds
of effort will you need to exert to
overcone a resistance of 900

pounds?

1. 25 1b
2. 50 Ib
3. 75 1b
4. 100 Ib

Questions 1-17 and 1-18 are related
® to a 300-pound load of firebrick
stacked on a wheel barrow.  Assune that the
weight of the firebrick is centered at a
point and the barrow axle is 1 1/2 feet

forward of the point.

1-17.

1-18.

1-19.

1- 20.

If a Seaman grips the barrow
handl es at a distance of three feet
from the point, how nany tota
pounds will the Seaman have to lift
to nmove the barrow?

1. 65 Ib
2. 100 Ib
3. 150 Ib
4. 300 Ib

If a Seaman grasps the handl es

3 1/2 feet fromthe point where the
weight is centered, how many pounds
of effort will be exerted?

1. 50 Ib
2. 90 I'b
3. 100 Ib
4. 120 Ib

In lever problens, the length of
the effort arm nmultiplied by the
effort is equal to the length of
t he

1. resistance arm multiplied by
the effort

2. resistance arm nultiplied by
the resistance

3. effort armmultiplied by the
resi stance arm

4. effort armnultiplied by the
resi stance

RESISTANCE

oD (FULCRUM)
Figure 1E.-A curved lever.

The length of the effort armin
figure 1E is equal to the length of
t he

curved line fromA to C
curved line fromA to D
straight line fromB to C
straight line fromB to D

e



1-21.

1-22.

E=60 Ib

FB=12in.

FA=1.5in,

7

F
=S
////Zif\\\\\\\

S S e S NN

Figure 1F

Refer to figure 1F. If a person
exerts at point B a pull of 60
pounds on the claw hamrer shown,
what is the resistance that the
nail offers?

1. 60 Ib
2. 120 1Ib
3. 480 Ib
4. 730 1Ib

Which of the follow ng definitions
descri bes the nechanical advantage

of the |ever?

1. Effort that nust be applied to

overcone the resistance of an
obj ect divided by the
resi stance of the object

2. Ampunt of work obtained from
the effort applied

3. @Gin in power obtained by the
use of the |ever

4. Resistance offered by an object

divided by the effort which
must be applied to overcone
this resistance

1-23.

1-24.

1-25.

The mechani cal advantage of |evers
can be determined by dividing the
length of the effort arm by the
1. distance between the |oad and
the point where effort is
applied
2. distance between the fulcrum
and the point where effort is
applied
3. distance between the |oad and
the fulcrum
4. anount of resistance offered by
the object
FULCRUM
—_— S
EFFORY \
A\
LOAD
Figure 1G
The mechani cal advantage of the

lever in figure 1Gis

1. one—fifth

2. one-fourth

3. f our

4, five

—— — ' — b —— '~ — —

EFFORT

D

Figure 1H

The nechani cal advantage of the
lever in figure 1H is

one
t wo
one-—hal f
one-fourth

B wWw N -



EFFORT

2 - f 2' '

1-26.

1-27.

9 inches |ong.
| ong.

1- 28.

1-29.

Figure 13

The mechani cal advantage of the
lever pictured in figure 1J is

five

Si X

seven
one-si xt h

Bwd e

The conbi nati on dog and wedge of
textbook figure 1-10 is a conpl ex
machi ne since it consists of which
two sinple nachines?

Lever and the screw

Two first—class |evers

Lever and the inclined plane
One first-class |lever and one
second-cl ass | ever

Information for questions 1-28 and
1-29: The handle of a hatch dog is
The short armis 3 inches

What is the mechani cal advantage of
the hatch dog?

1. 12
2. 27
3. 3
4. 9

Wth how nuch force must you push
down on the handle to exert 210
pounds force on the end of the
short arn®

1 105 Ib
2 80 Ib
3 70 Ib
4 25 1D

1- 30.

1-31.

1-32.

1-33.

1-34.

The rope in a block and tackle is
called a

1. runner
2. l'ine
3. fall
4.  sheave

The theoretical mechanical
advantage of the single sheave
bl ock of textbook figure 2-2 is

1. one
2. t wo
3. one-half
4, zero

A single block-and-fall rigged as a
runner has a theoretical mechanical
advant age of

one
two
one-—hal f
four

B wn e

In a block and tackle having a
nechani cal advantage greater than
one, how does the distance the |oad
noves comnpare with the | ength of
the rope which is pulled through
the bl ock?

It is less

It is the sane

It is greater

It depends on the weight of the
| oad

POd e

What advantage can you obtain by
replacing the single fixed block of
textbook figure 2-3 with the gun
Eaggle purchase of textbook figure

1. You can pull the rope froma
nore convenient position

2. You need to exert about 1/3 as
much effort to |ift the sane
| oad

3. You can lift the sane load in
1/2 the tine

4.  You need to exert about 1/2 as
much effort to |ift the sane
| oad



Figure 1K

1- 35. In the arrangenent of figure 1K the
purpose of block Ais to

1. increase the nechanical
advant age of the bl ock

2. change the direction of the
applied force

3. hold up block B

4, act as a runner for block B

1-36. A luff tackle is a block and tackle
consisting of a

1. fixed double block and a
novabl e single block

2. nmovable double block and a
fixed single block

3. fixed single block and a
novabl e single block

4, fixed triple block and a
novabl e doubl e bl ock

Information for questions 1-37 and
[ ] 1-38: Alone you're going to hoist
a 600-pound load to a height of 36 feet.
You can pull 160 pounds’ worth. You have
to use a fixed block fastened to a beam
above you. You have a novabl e bl ock
attached to the pad eye of the | oad.

1-37. What mini mrum nmechani cal advant age
nmust the block and tackle provide?

One
Two
Thr ee
Four

BN

1-38.

1-39.

1- 40.

For which requirement will it be to
your advantage to rig a yard to a
stay tackle if each tackle has a

t heoretical nechani cal advantage of
two?

1. A theoretical mechanical
advant age of 4

2. A change in the direction of
pul | for convenience

3. A heavy crate to be lifted to
the other side of a |ow fence

4,  An increase in speed

The overall nmechanical advantage in
figure 1L is about

1. five
2. six

3. eight
4.  twelve

You are using a differential pulley
to lift a load of 2,400 pounds
Fifty pounds of effort are required
to overcone the frictiona

resi stance of the pulley. \What
force is necessary to lift the |oad
if the theoretical mechanical
advantage of the pulley is 247

1. 50 Ib
2. 100 Ib
3. 150 Ib
4. 200 Ib



1-41.

1-42.

Wth a block and tackle the effort 1-43.

has to nove 125 feet in order to
raise a load 25 feet. The friction
is so great that it takes a force
of 75 pounds to lift a |load of 300
pounds. The actual mechani cal
advantage is

1. five
2. two
3. three
4, four

1-44.

Figure 1M

The theoretical nechanical
advantage of a differential pulley,
such as the one pictured in figure
1M depends upon the

1. difference in dianmeters of the
two top pulleys

2. sum of dianeters of the two top
pul | eys

3. length of the chain

4. difference in dianeters of the
two small pulleys

1-45.

1- 46.

In the differential pulley pictured
in figure 1M if the radius of the
small pulley at the top is 3

inches, the radius of the large
pulley at the top is 4 inches, and
the radius of the pulley at the
bottomis 2 1/2 inches, the

theoretical nechanical advantage is
1. 8
2. 9
3. 30
4. 36

Wiy is the actual mechani cal
advantage of the differential

pul l ey of textbook figure 2-11
never so great as the theoretica
mechani cal advantage of the pulley?

1. Part of the effort applied to
the chain is used to overcone
the frictional resistance of
the pulley' s noving parts

2. The dianeter of C is between
those of A and B

3. The dianmeter of A is greater
than that of B

4. The length of the chain fed
down is greater than the length
of the chain fed up

A wheel and axle can rotate

cl ockwi se or counterclockwi se about
an axis to provide a mechanical
advantage or an increase in speed.

1. True
2. Fal se

The nechani cal advantage of a wheel
and axl e depends upon the

1. amount of force applied and the
size of the whee

2. size of the wheel and the
amount of the resistance

3. ratio of the radius of the
wheel to which force is applied
to the radius of the axle on
which it turns

4. length of the axle



1-47. What maxi mum [ oad can you lift by
appl ying a 50-pound force to the
handl e of an 18-inch crank that is
connected to a 9-inch-dianeter drum
of a hand w nch?

1 50 Ib
2. 100 Ib
3. 150 Ib
4. 200 Ib

1-48. The nonent resulting from a force
acting on a wheel and axle is equal
to the
1. amount of force required to

produce equilibriumin a wheel
and axl e
2. ratio of the force to the
di stance from the center of
rotation
3. distance from the point where
the force is applied to the
center of the axle
4.  product of the ampbunt of the
force and the distance of the
force fromthe center of
rotation
25 L8
— =
A
FULCRUM
Figure 1N
1-49. The cl ockwi se nmonent of force about

the ful crum of figure 1IN is

1
2
3.
4

4 2/3 ft-1b
6 ft-1b

25 ft-1b

150 ft-Ib

1- 50.

1-51.

1-52.

55 L8

If in the lever shown in figure 1N
both the ampunt of force and the
di stance between the fulcrum and
the point where force is applied
are doubled, the torque wll be

1. 1/2 as great as before the
changes were nmde

2. 2 tines as great as before the
changes were nmde

3. 4 times as great as before the
changes were made

4. 8 tines as great as before the
changes were nmde

12 L8
- 2! i —— 8’

AXIS

Figure 1P

What woul d be the resultant torque
in figure 1P?

1. dockw se torque of 10 ft-lb
2. Cockw se torque of 14 ft-Ib
3. Counterclockwi se torque of 10

ft-1b
4.  Counterclockwi se torque of 14
ft-1b

What will happen to a machi ne when
cl ockwi se and countercl ockw se
monents of force are in bal ance?

1. The nmachine will break down

2. The machine will either renmain
at rest or nove at a steady
speed

3. The nmachine wll
i ncreasi ng speed

4. The machine will
decreasi ng speed

nove at an

nove at a



-~ 4' . 10 >
AXIS
150 LB
Figure 1Q
1-53. The result of forces acting as
shown in figure 1Q would be a
t orque of
1. 600 ft-Ib
2. 1,180 ft-Ib
3. 1,820 ft-Ib
4. 2,680 ft-Ib

Information to answer questions
0 1-54 through 1-56: The service
manual for an engine states that a certain
nut is to be tightened by a monment of 90
f oot —pounds.

1-54. If a wench 18 inches long is used,
the amount of force that should be
exerted at the end of the wench is

1. 51b
2. 91b
3. 60 Ib
4. 162 |b

1- 55. How many pounds of effort could be
saved by using a two-foot |ong

wr ench?

1. 15 1b
2. 30 1b
3. 45 1b
4. 50 1b

1-56. What kind of wrench could you use
that neasures directly the amount
of force you are exerting on the

nut ?

1.  Pipe wench

2.  Torque wench

3. Spanner w ench

4.  Adjustable end wench

100 LB 200 LB
Figure 1R
1-57. The result of forces operating as

shown in figure 1R is equivalent to
a nonent of

1. 300 ft-Ib in a cl ockw se

direction

2. 700 ft-Ib in a counterclockw se
direction

3. 4,500 ft-Ib in a clockw se
direction

4, 6,000 ft-Ib in a
countercl ockwi se direction

When answering questions 1-58
[ ] through 1-60, refer to figure 1S

Figure 1S
1-58. The cl ockwi se nmonent about A is
1. 200 ft-Ib
2. 300 ft-1b
3. 1,200 ft-Ib
4, 1,800 ft-Ib



1-59.

1-60.

1-61.

1-62.

The countercl ockwi se nonment about B 1-63.
is

1 200 ft-lb

2. 1,200 ft-Ib

3. 1,800 ft-Ib

4 3,000 ft-Ib

How much of the load is the sailor

at the right carrying?
1- 64.
1. 22 2/9 1b
2. 33 1/31b
3. 80 Ib
4. 120 b
The sailor in figure 3-4 in your
t ext book can increase his
effectiveness without exerting a
greater effort by using a shorter
capstan bar.
1. True ]
2. False
AN l
oo A €500

€308 B €500

‘g-oms j I ) 1-65.

( E.‘ 801

& K—L
E- 30 1 D { l.oli
Figure 1T 1- 66.

Which of the parts of figure 1T
represents the wheel and axle
arrangenent known as a couple?

A WN R
OO0 w>»
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A ship’s deck is 24 feet above the
dock. How | ong a gangplank is
needed to provide a theoretica

nmechani cal advantage of 2?
1. 24 ft
2. 48 ft
3. 60 ft
4. 96 ft

A sailor is rolling a 400-pound

barrel up a 20-foot long ramp to a
3-foot height. Negl ecti ng
friction, the force needed to nove
the barrel up the ramp is

1. 60 Ib

2. 133 1/3 1b

3. 200 Ib

4. 220 b

When answering questions 1-65
through 1-68, refer to figure 1U

Figure 1U

The theoretical nechanical
advantage of the inclined plane is

1 3/16
2. 3
3. 51/3
4. 6
Negl ecting friction, the force

needed to pull the crate up the
inclined plane is

1. 50 Ib
2. 75 1b
3. 124 1b
4. 600 Ib



1-67. If a force of 133 pounds is 1-71.
actually required to nove the crate
up the inclined plane, the anount
of force expended in overcom ng
friction is
1. 20 1Ib
2. 33 1b
3. 58 1b 1-72
4, 66 Ib
1-68. Since a force of 133 pounds was
exerted in noving the crate up the
inclined plane, the actual
nmechani cal advantage is
1. 1/3
2. 2 1/3 1-73.
3. 3
4. 4
1- 69. A 3, 000-—pound autonobile is towed
up a ranp 150 feet long running
fromthe street floor to the second
floor of a garage. The tow ng
force required was 300 pounds.
What is the distance between floors
if 20 pounds of force were needed 1-74.
to overcone frictional resistance?
1 8.6 ft
2. 10 ft
3. 14 ft
4 15 ft
I nformation for questions 1-70 and
® 1-71: By exerting an effort of 115
pounds, you nove a 300-pound crate up an
inclined plane 12 feet long to a truck bed
three feet above the sidewalk.
1-70. What is the theoretical nechanical
advantage of the inclined plane? 1-75.
1. One
2. Two
3. Three
4. Four
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How rmuch of your effort is used to

overcone friction?

1. 35 1b
2. 40 1b
3. 75 1b
4. 115 1b
What is the characteristic shape of

wedges whi ch have a high mechani cal
advant age?

Short and thick
Long and thin
Long and thick
Short and thin

> w =

If a wedge is 6 inches long, 3
inches wide, and 1 1/2 inches thick

at the top, the theoretica
mechani cal advantage is

1 11/2

2. 2

3. 3

4. 4

A menber of a dammge control party

uses a naul to drive a wedge in
behind a shore to tighten up a
damaged bul khead. The wedge is 15
inches long and 3 inches thick at
the butt. How many pounds of force
will be delivered against the face
of the wedge by an 80-pound bl ow on
the wedge butt with the nmaul ?

1 80 Ib
2 240 1b
3. 400 Ib
4 1,200 I'b

A 60—pound bl ow delivered against
the 3/4-inch-thick butt end of a
wedge results in an effective
splitting force of 480 pounds.
long is the wedge?

How

1. 3in
2. 4in
3. 6in
4. 8 in



ASSI GNVENT 2

Text book Assi gnment : “The Screw,” chapter 5, pages 5-1 through 5-4; “Gears,” chapter 6,
pages 6-1 through 6-8; “Wrk,” chapter 7, pages 7-1 through 7-6; and
“Power,” chapter 8, pages 8-1 through 8-4.
2-3. How do you find the theoretical
nmechani cal advantage of a
} j ackscrew?
L
16 1. Divide the anount of resistance
| lg by the amount of effort
required to overcone the
L resi stance
2 2. Miltiply the length of the jack
handl e by the radius of the
screw and then divide by the
3" length of the screw
3. Miltiply the length of the jack
| i handl e by 27 and then divide by
the pitch of the screw
Figure 2A 4, Divide the length of the jack
handl e by 27 and then nmultiply
2-1. VWhat is the pitch of the screw in by the pitch of the screw
figure 2A?
2-4. High friction losses are built into
1. 1/16 in a jackscrew in order to prevent the
2. 1/2 in
3. 1 4/7 in 1. screw from turning under the
4. 3 in weight of a load as soon as the
lifting force is renmoved
2-2.  Upon which neasurements does the 2. screw from becom ng overheat ed
theoretical mechanical advantage of when a load is being lifted
a jackscrew depend? 3. threads of the screw from being
sheared off by the weight of a
1. Pitch and length of the screw | oad
2. Length of the jack handle and 4. jack from toppling over as soon
radius of the screw as the lifting force is renmoved
3. Pitch and radius of the screw
4.  Length of the jack handle and 2-5. If a screw has a pitch of 1/16
pitch of the screw i nch, how many turns are required
to advance it 1/2 inch?
1 2
2. 8
3. 16
4. 32

12



2-6.

2-7.

2-8.

2-9.

2-10.

If the handle of a jackscrew is 2-11.

turned 16 conplete revolutions to

raise the jack 2 inches, the pitch
of the screw is

1. 1/32 in

2. 1/16 in

3. 1/8 in

4. 1/4 in

You are pulling a 21-inch lever to
turn a jackscrew having a pitch of
3/16 inch. The theoretical

nmechani ca
jackscrew is about

1. 1,000
2. 700
3. 400
4. 100

A jackscrew has a handle 35 inches
long and a pitch of 7/32 inch. If
a pull of 15 pounds is required at
the end of the handle to lift a

3, 000-pound | oad, the force
expended in overcomng friction is

1. 12 1b
2. 91b
3. 31b
4. 51b
Refer to textbook figure 5-3. How 2-13.

many conplete turns of the thinble
are required to increase the
opening of the mcrometer by 1/4

i nch?

25
10
5
4

rPoODdE

Wien answering itens 2-10 and 2-11, 2-14.

refer to textbook figure 5-4.

If the micrometer’s thinble is
turned exactly five conplete
revolutions, the new reading is

1. 0.753 in
2. 0.703 in
3. 0.628 in
4. 0.517 in

13

advant age of the 2-12.

Assume that the graduation mark 5
on the thinble is opposite point X
How much farther do you open the
mcrometer in turning the thinble
until the graduation mark 15 is
opposite the point for the first
time?

1. 0.125 in
2. 0.010 in
3. 0.0125 in
4, 0.0010 in

How do you find the actual
nmechani cal advantage that a
jackscrew provides in lifting a
| oad?

1. Miltiply the length of the jack
handl e by the radius of the
screw and then divide by the
pitch of the screw

2. Divide the load by the anmount
of effort required to lift the
| oad

3. Miltiply the length of the jack
handl e by 2 and then divide by
the pitch of the screw

4, Divide the distance the screw
travel s by the nunber of turns
it makes and then subtract the
anmount of frictional resistance

If a jackscrew has a pitch of 5/32

inch, the length of the handle
required to obtain a theoretica
nmechani cal advantage of 800 is
about

1. 30 in

2. 25 1in

3. 20 in

4. 15 in

If a jackscrew requires a force of
15 pounds at the end of the handle
to lift a 3,000 pound load, its

actual mechanical advantage is
1. 4,500
2. 2,000
3. 450
4. 200



2-15.

2-16.

2-17.

2-18.

Which of the followi ng describes 2-19.

the cut of the threads in a screw
gear ?

1. One end has |eft—hand threads
and the other has right-hand

t hr eads
2. Both ends have |eft—hand
t hr eads
3. Both ends have right-hand
t hr eads
4. One end has a greater pitch and 2-20.

| ess depth than the other

Two Seanen are using a quadrant
davit to put a large lifeboat over
the side. If the operating handle
is released while the boat is being
| owered, the boat is kept from
falling by neans of

1. a friction brake on the
operating handl e

2. a davit arm and swi vel 2-21.

3. a counterweight

4. self-locking threads on the
screw

Gears serve all of the follow ng

pur poses EXCEPT

1. elimnating frictional |osses
2. changing the direction of

notion

3. increasing or decreasing the
applied force

4. increasing or decreasing the

speed of the applied notion

What condition nust hold true if
two gears are to mesh properly?

1. The teeth of both gears nust be
the sane size

2. Both gears nust have the sane
di aneter

3. The teeth nust be cut slanting
across the working faces of the
gears

4.  The gears must turn on parallel
shafts

14

2-22.

Herringbone gears are sonetines
used instead of single helica
gears in order to

1. change the direction of notion

2. increase the mechani cal
advant age

3. increase the gear ratio

4. prevent axial thrust on the

shaft

If you should find it necessary to
transmt circular nmotion from a
shaft to a second shaft, which is
at right angles to the first shaft,
whi ch of the follow ng gear
arrangenents should you use?

Internal and pinion gears
Mter gears

Spur gears and idler

Rack and pinion gears

N W N -

In a worm and spur gear
arrangenent, the worm gear is

si ngl e-t hreaded and has six
threads, and the spur gear has 30
t eet h. In order to turn the spur
gear one conplete revolution, the
worm gear must be given how nany
conplete turns?

5
30
50

180

B wNh =

If the worm gear in the worm and
spur gear arrangenment in question
2-21 were triple-threaded, the
nunber of times the worm gear woul d
have to be turned in order to
produce one conplete revol ution of
the spur gear would be

1 3 times
2 10 tines
3. 15 tines
4 60 tines



2-23.

2-26.
0T
48T 4 527
: ‘l‘:i:::r..}
¥T 2-27.
Figure 2B
For itenms 2-24 through 2-28, refer
® to the gear systemin figure 2B and
to the synmbols which follow
Gears C and D are rigidly attached
to one anot her.
S, = speed of gear A
S = speed of gear B
S, = speed of gear C
Sy = speed of gear D
S, = speed of gear E
A = number of teeth on gear A 2-28.
B = number of teeth on gear A
C = number of teeth on gear C
D = number of teeth on gear D
E = number of teeth on gear E

2- 24,

You have a pinion gear with 14
teeth driving a spur gear with 42
t eet h. If the pinion turns at 420
rpm what will be the speed of the
spur gear?

1. 42 rpm
2. 140 rpm
3. 160 rpm
4, 278 rpm

2-25.

G ven Sa,A, and B, a formula for

testing Sy is

1. S,/S, = A/B
2. Sy/s, = A/B
3. 5,8, = AB

a. s, = B/A - S,

15

Gvens,, AAB C D and E a
formula for finding S, is

- g (ABD)
1. S = 3(BCE)
_ g (ABE)
2. Sy = a(COE)
3. S,/s, = E/A

Gear A woul d nake how nany
revolutions for every conplete
revol ution of gear C?

4/5
11/5
114
11/2

Which forrmula is used for finding
the mechani cal advantage of the
system of gears including only
gears B, C, D, and E, assumng that
power is applied to gear B?

1. %—-x %;
2. %— X -%~
3. %~ + ‘%r
4. -g—+ %

Assuming that power is applied to

gear A, the entire gear train wll
have a nechani cal advantage of

1. 0.67

2. 1.67

3. 3.34

4. 6.68



2-29.

2-30.

20 TEETH
27 TEETH
36 TEETH 36 TEETH
Figure 2C

Gears B and C in the gear
arrangenent shown in figure 2C are
rigidly fixed together. If gear A
is turned counterclockwi se at a
rate of 120 rpm in what direction
and at what rate will gear D turn?

Cl ockwi se at 20 rpm
Cl ockwi se at 50 rpm
count ercl ockwi se at
Count ercl ockwi se at

50 rpm
100 rpm

B wN e

The product of all the driving
teeth of a turbine reduction
gearing is 400 and the product of
the driven teeth is 4,000. \When
the output shaft turns at 200 rpm
the turbine turns at

1. 200 rpm

2. 400 rpm

3. 2,000 rpm

4. 4,000 rpm
Figure 20
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2-31.

2-32.

2E.

2-33.

2-34.

2-35.

The speed ratio of the gear train
in figure 2Dis 2 to 1. If gear B
is removed and gear C is placed so

that it runs directly off gear A
the speed ratio will be

1 2.0to 1

2 2.4 to01

3 3.0to 1

4 4.0 to 1

The purpose of an idler gear is to
1. increase the speed ratio

2. take up lost notion

3. change the direction of
rotation

4.  keep anot her

gear in place

30 TEETH

Figure 2E

Items 2-33 through 2-36 are based

on the gear train shown in figure
Whi ch gear serves as an idler gear?
1. D

2. C

3. B

4. A

If gear A turns at 300 rpm how
fast does gear G turn?

1. 180 rpm

2. 100 rpm

3. 87 rpm

4, 80 rpm

What is the nmechanical advantage of
the train?

1 Five

2. Two

3 Thr ee

4 Four



2-36. The direction of rotation of gear G 2-40.
is counterclockw se
1. True
2. False
Use the following information to
] conpute the nechani cal advantage of
t ext book figure 6-1: Gear A radius = 2
inches; Cear A teeth = 36; Gear B and C
teeth 8; handle turn radius = 1 1/2
i nches.
2-37. The mechani cal advantage of the
eggbeater is 2-41.
1. 1/8
2. 1/6
3. 14
4. 1/2
2-38. Refer to textbook figure 6-3B.
What is the function of this gear
arrangenent if the pinion is 2-42.
driving the internal gear?
1. To increase speed
2. To negnify force
3. To change direction of notion
4. To change rotary notion into
l'i near notion
2-39. Refer to the left—hand half of
figure 6-12 in your textbook.
Which of the following statenents
best describes the action of the
val ve as the canshaft rotates 180°
fromits position as shown in the
figure? 2-43
1. The valve remins closed
2.  The valve opens and stays open
3. The valve opens and then closes
4, The valve opens and closes
twice
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A foot-pound is defined as the
anmount  of

1. force devel oped by a one-pound
weight falling a distance of
one foot

2. energy required to lift
pound wei ght

3. power required to overcone a
resi stance of one pound

4. work required to overconme a
resi stance of one pound through
a distance of one foot

a one-—

Which of the following is an
exanmpl e of work?

1. Holding two pieces of glued
wood in a vise

2. Rolling a barrel up a gangpl ank

3. Changing water to steam

4. Burning a log in a fireplace

When you cal cul ate the anpunt of
work you have done on an object,
the factors which you nust always
neasure are the

1. resi stance encountered and the

distance it is noved
2. weight of the object and the
distance it is noved

3. angle at which force is applied
and wei ght of the object

4. time required to nove the
obj ect and resistance
encount er ed

Assume that you nust apply a force
of 150 pounds to overcone the

resi stance of a crate weighing 350
pounds. In noving the crate up an
inclined plane which is 12 feet

[ ong, how much work do you do?
1. 4,200 ft-Ib
2. 1,800 ft-lb
3. 350 ft-Ib
4. 150 ft-lb



Information for items 2-44 through
) 2-46: You are using a first—class
lever to raise a 400-pound load to a
height of 1 foot. The effort arm of your
lever is 8 feet long and the resistance
armis 2 feet |ong.

2-44. How much work is done in raising
the | oad?
1 400 ft-Ib
2. 300 ft-Ib
3. 200 ft-Ib
4 50 ft-Ib
2-45. How far nust you nove the lever in
order to raise the load 1 foot?
1.
2.
3.
4.
2- 46. How much work is done in bal ancing
the load at the 1-foot height?
1 0 ft-Ib
2 2 ft-lb
3. 8 ft-lb
4 10 ft-lb
2-417. By using a nachine to nove an

obj ect you can

1. decrease the ampunt of work to
be done

2. reduce the weight of the object

3. decrease the anpbunt of the

effort required
4, reduce the resistance of the
obj ect

Information for questions 2-48

[ ] t hrough 2-51: You are using a
24, 000-pound load with a screw ack that

has a pitch of 1/4 inch and a 24-inch
handl e.

2-48.

Theoretically, (by neglecting

friction), you should be able to
turn the jack handl e by exerting an
effort of about

1. 241b

2. 40 Ib

3. 60 1b

4. 80 Ib
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2-49. Because of friction. you actually
have to apply a 120-pound force to
turn the jack handl e. About how
much work do you do in turning the

handl e one conplete revol ution?

120 ft-Ib
240 ft-Ib
1,500 ft-Ib
3,000 ft—Ib

the jack
the jack

Wth each revolution of
handl e, the work output of
equal s

2-50.

100 ft-Ib
200 ft-Ib
500 ft-Ib
600 ft-Ib

B~ o

2-51. The efficiency of the jack is
12 1/ 2%
33 1/ 3%
50 %

66 2/ 3%

B~

Information for questions 2-52
] through 2-54: You push with a
force of 125 pounds to slide a 250-pound
crate up a gangpl ank. The gangplank is 12

feet long and the upper end is 5 feet
above the |ower end.
2-52. What is the theoretical nechanica
advant age of the gangpl ank?
1. 1
2. 2
3. 2.4
4. 12
2-53. How much of your 125-pound push is
used to overconme friction?
1. 21 I'b
2. 42 I'b
3. 62 1/2 1b
4. 125 b
2-54. What is the efficiency of the
gangpl ank?
1. 25%
2. 50%
3. 75%
4.  83.3%



I nformation for questions 2-55 and
[ ] 2-56: You want to raise an
1, 800-pound nmotor 4 feet up to a
f oundat i on. You use two doubl e-sheave
bl ocks rigged to give a mechanical

advantage of 4 and a windlass that has a

theoretical mechanical advantage of 6.
2-55. Assumi ng 100 percent efficiency,
how much work is required to raise
the notor?
1. 1,800 ft-1b
2. 3,600 ft-Ib
3. 7,200 ft-Ib
4. 10,800 ft-lb
2-56. Negl ecting friction, how much pul
must you exert to raise the notor?
1. 18 Ib
2. 36 Ib
3. 75 1b
4. 300 Ib
2-57. An effect which friction has on the
nmechani cal advantage of any nachine
is to nake the
1. theoretical nechanica
advant age | ess than the actual
mechani cal advant age
2. actual nechanical advantage
less than the theoretical
mechani cal advant age
3. actual nechanical advantage
| ess than one
4. actual mechanical advantage
nore than one
2-58. Assume that the hamrer of a pile
driver weighs 1,000 pounds. The

resistance of the earth is 6,000
pounds. If the hammer drops 4 feet
to drive a pile, how far into the
earth will the pile be driven?
(Assune an efficiency of 100%)

1. 21in
2. 6 in
3. 8 in
4, 10 in
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lifts a 600-pound | oad,
tackle with a theoretical
advant age of 6.

When answering questions 2-59

assunme that a man
using a block and
mechani ca

He does 6,500 foot-pounds

t hrough 2-61,

of work in lifting the load 8 feet.

2-59.

2-60.

2-61.

2-62.

2-63.

How much work does the man do in

overcomng friction?

1. 215 ft-Ib

2. 813 ft-Ib

3. 1,700 ft-Ib

4. 5,900 ft-lb

The total force exerted by the man

inlifting the load is
approxi matel y

1. 35 1b
2. 135 1b
3. 215 1b
4. 406 1Ib

The average anount of force which
the man exerted to overcone

friction is approxinately

1. 35 1b

2. 215 1b

3. 237 1b

4. 406 1b

The handle of a screw ack nust nove
through a circular distance of 600

inches to lift a |load one inch. If
a force of 10 pounds is required to
lift a load of 1,500 pounds, what
is the efficiency of the jack?

25%
33%
78%
90%

A bl ock and tackle has a
theoretical mechanical advantage of
4 but requires a force of 50 pounds
to lift a 160-pound |oad. The

efficiency of the block and tackle
is

1. 60%
2. 70%
3. 80%
4. 90%



2-64.

2-65.

2-66.

2- 67.

In a certain machine, the effort
noves 20 feet for every foot that
the resistance noves. If the
machine is 75 percent efficient,
the force required to overcone a
resi stance of 300 pounds is

1. 15 1b
2. 201D
3. 251D
4. 30 Ib

If a block and tackle has a
theoretical mechanical advantage of
5 and an efficiency of 60 percent,
the amount of force necessary to

l[ift a 1,200-pound load is

1. 30 Ib

2. 150 Ib

3. 400 Ib

4. 720 1b

Which of the following statenents

concerning the relationship of work
out put and work input of a machine
is correct?

1. The output is the sane as the

i nput

2. The output is greater than the
i nput

3. The output is less than the
i nput

4. The output has no relationship
to the input

The amount of work done divided by
the time required is called

ener gy
resi stance
force
power

When answering questions 2-68
through 2-73, assume 100 percent

efficiency in each situation and use the

appropri ate power

formula to calculate the

unknown quantity.
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2-68.

2-69.

2-70.

2-71.

2-72.

A notor—driven hoist lifts a
165—-pound load to a height of 50

feet in 30 seconds. How much power
does the notor devel op?

1. 1/4 hp

2. 1/2 hp

3. 3 hp

4. 10 hp

A power winch is capable of lifting

a 440-pound load a distance of 5

feet in 1 second. The driving
notor works at the rate of

1 1/2 hp

2. 1 hp

3. 2 hp

4 4 hp

What is the horsepower of the

engine driving the punp that lifts
9, 900, 000 pounds of water per day
froma lake to the top of a
standpi pe, a vertical distance of
120 feet? The engine runs at a
uni form speed 12 hours a day.

12 hp
15 hp
24 hp
50 hp

:|>(JOI\.)I—‘

Wiile a propeller—driven aircraft
travel s at a speed of 120 nph, its
engi ne devel ops 1,500 hp.

Approxi mately what force in pounds
is being exerted by the propeller?

1. 850 Ib

2. 5,000 Ib

3. 15,000 Ib

4. 30,000 Ib

What is the horsepower of a
hoi sting engine that can raise

6, 000 pounds through a height of 44

feet in one mnute?
1. 3 hp
2. 4 hp
3. 8 hp
4. 12 hp



2-73.

2-74.

An annuni tion hoi st
2-hp motor. Working at full |oad,
how | ong does it take the motor to
rai se a 50-pound shell 22 feet from
the handling roomto the gun

turret?

1. 1/2 sec

2. 1 sec

3. 1 1/2 sec

4, 2 sec

If it is desired to develop ten

usabl e horsepower from an engine
which is 50 percent efficient, the
engi ne nmust have a mininmum rated

hor sepower of at |east
1. 10
2. 20
3 100
4 150
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is powered by a 2-75.

What

information is sufficient to

find the horsepower rating of a
notor by means of the Prony brake
in figure 8-3 of the textbook?

1.

The readings on both scal es,
the radius of the pulley, and
the time it takes the notor to
reach maxi mum speed

Tile readings on both scales.
the radius of the pulley, and
the speed of the notor

The readings on both scal es,
the radius of the pulley, and
the diameter of the motor shaft.
The radius of the pulley and
the readings on the scales when

the belt is pulled tight enough
to prevent the motor from
t urni ng



Text book Assignnent:

ASSI GVENT 3

“Force and Pressure,”
and Hydraulic Machines,”

t hrough 11-15

chapter 9,
chapter
“Machi ne El enents and Basic Mechanisns,”

pages 9-1 through 9-7; “Hydrostatic
10, pages 10-1 through 10-10; and
chapter 11, pages 11-1

3-1.

3-2.

3-3.

3-4.

3-5.

Wth which of
is force neasured?

A manonet er
A bourdon gauge
A spring scale
A baroneter

Pressure is expressed in terns of

di stance and density
vol ume and force
density and vol unme

B w N

If a cylindrical tank which stands
on end is 4 feet in dianeter and
contains 350 pounds of water, the

pressure on the bottom of the tank

is approxi mately

1. 22 | b per sq ft

2. 28 | b per sq ft

3. 65 | b per sq ft

4, 350 Ib per sq ft

At sea level, what is the force of 3-8.

the atnosphere on each side of a
cube nmeasuring 16 inches on a side?

1. 380 Ib
2. 890 Ib
3. 2,400 Ib
4. 3,840 Ib

If the pressure in a steam boiler
that supplies pressure to a piston
4 inches in dianmeter is 600 pounds
per square inch, the total force
exerted on the piston is

approxi matel y

1. 150 I'b
2. 600 Ib
3. 2,400 Ib
4, 7,500 Ib
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the follow ng devices 3-6.

area and force 3-7.

The airbrake cylinder on a railroad
car has a dianmeter of 8 inches.

The | oconotive supplies conpressed
air to this cylinder at 90 pounds
pressure per square inch. How nuch
force is transmitted to the brake
shoes when the brakes are applied?

1. 720 |Ib
2. 4,520 1b
3. 5,000 Ib
4, 6,500 Ib

Wien the pressure being measured
with the gauge shown in textbook
figure 9-4 is decreased, the

i nkage end of the Bourdon tube has
a tendency to nbve so as to cause

t he

tube to becone less curved
tube to beconme nore curved
pointer to turn clockw se
pointer and gear to turn in
opposite directions

In which of the follow ng
situations would a Schrader gauge
be used instead of a Bourdon gauge
or di aphragm gauge?

1. Measuring the force that air
exerts on an object at sea
| evel

2. Measuring pressure in a
hydraulic system in which the
load fluctuates rapidly

3. Measuring the force that water
exerts on an object at the
bottom of a tank

4. Measuring air pressure in the
space between inner and outer
boi | er casings



3-9.

3-11.

3-12.

What instrunent is best for
nmeasuring pressure differences in
an atnosphere of air where the
pressure ranges between 31 and 32
i nches of nercury?

Bour don gauge
Schrader gauge
Manonet er

Di aphragm gauge

EaNN O I S

A baroneter is used to neasure

absol ute tenperature
at nospheric pressure
relative hunmidity
steam pressure

The forces in an aneroid baroneter
that bal ance each other are the

1. resistance of a nmetal box to
stretching or conpression plus
the tension in a spring and
at nospheric pressure

2. resistance of a nmetal box to
stretching or conpression plus
the force exerted by the air in
the box, and the force exerted
by the atnosphere

3. force exerted by steam under
pressure and the tension in a
spring

4. force resulting from expansion
in a netal bar and the tension
in a spring

bar onet er
are the

The forces in a nercurial
whi ch bal ance each ot her

1. weight of a colum of nmercury
plus the force exerted by the
air in the tube above the
nmercury, and the force exerted
by the atnmosphere plus 14.7 psi

2. force exerted by steam under
pressure and the force exerted
by the weight of a colum of
mer cury

3. forces exerted by the

at nrosphere and the weight of a
colum of nercury
4. weight of a colum of mercury,

and the pressure of the vacuum
above the mercury plus the
force exerted by the atnosphere
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3-13. If an airtight container is filled
with steam and then cool ed so that
the steam condenses, the pressure
inside the container is reduced
because

1. a volunme of steam weighs |ess
than an equal volune of water

2. the pressure on the surface of
a liquid is always zero

3. the water resulting from the
condensation of the steam
cannot be conpressed

4. a partial vacuum results from
the condensation of the steam

3-14. Which of the follow ng instrunments
is used for measuring pressures in
the condenser for a steam turbine?
1. Bar onet er
2. Schrader gauge
3. Manonet er
4. Bourdon tube gauge
Information for items 3-15 and

® 3-16: Pressure measurenments are

generally classified as absolute pressure
or gauge pressure. Absol ute pressure is
the total pressure, including that of the
at nosphere; it is the pressure neasured
above zero pressure as a reference |evel
Gauge pressure is the difference between
absol ute pressure and the pressure of the
at nosphere; it is pressure neasured above
at nospheric pressure as a reference |evel

3-15. At sea level, the pressure in a
tire is 24 psi gauge pressure. The
absolute pressure in the tire is
approxi matel y
1. 39 psi
2. 33 psi
3. 24 psi
4. 9 psi

3-16. At sea level, the pressure in an

air tank as measured by an aneroid
baronmeter is 31 inches of nercury.
How much greater or |ess than

at rospheric pressure is the

pressure in the air tank?
1 1 inch nore

2 1 inch less

3 2 inches |ess

4 2 inches nore



3-17.

3-18.

3-19.

3-20.

A manonet er
in equilibrium
bal ance each ot her

1.

What

is an example of forces
The forces that
are the

force exerted by the atnosphere
and the force exerted by the
liquid inside the closed
cont ai ner

force exerted by the gas inside
the closed container plus the
weight of the liquid on one
side of the tube, and the force
exerted by the atnmosphere plus
the weight of the liquid in the
other side of the tube

force exerted by the steamin
the steam line and the weight
of a colum of liquid

force exerted by the gas inside
the closed container and the
wei ght of part of the liquid in
the tube

instrunments are

i nt erchangeabl e as pressure—
nmeasuring devices?

1.

2.
3.
4.

Aneroi d baronmeter and rmercurial
bar onet er

Schrader gauge and nanoneter
Spring scale and steel yard
Bour don gauge and di aphragm-

type pressure gauge

Hydrostatic pressure is the
pressure exerted by

gas in notion
gas at rest
liquid at rest
liquid in notion

Density is defined in terns of

pressure and vol unme
wei ght and di stance
pressure and area
wei ght and vol une
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3-21.

3-22.

3-23.

D%

Figure 3A

The pipes in figure 3A are filled
with water. Pipe AB is vertical
pipe CB is horizontal; pipe ED
poi nts downward at an angle. The
poi nt of greatest pressure is at
poi nt

A OWN PR
OO0 w>

The density of lead is
approxi mately how nmany tines
greater than the density of water?

PoNE
R ©~

1

Wi ch of
st at ement
of water

the following is a true
concerning the pressure
on a subnerged submarine?
1. The pressure is equal on the
top and on the bottom

2. The pressure is greater on the
top than on the bottom
3. The pressure is greater on the

bottom than on the top
4. There is pressure only on the
top



3-24.

3-25.

3-26.

3-27.

If one cubic foot of substance A
wei ghs nore than one cubic foot of
substance B, what is the

rel ati onship between the densities
of substances A and B?

1. The density of substance A is
greater than the density of
substance B

2. The density of substance A is
| ess than the density of
substance B

3. The density of substance A is
the sane as the density of
substance B

4. Not enough information is given
to determine the relationship

Depth charges are dropped in the
vicinity of a subnerged subnarine
The depth charge illustrated in

t ext book figure 10-1 is set so as
to be exploded by the

1. speed of the depth charge as it
nears the submarine

2. speed of the depth charge as it
enters the water

3. inpact of the depth charge
agai nst the hull of the
submari ne

4. pressure of the water at the
estimated depth of the
submari ne

Hydrostatic pressure in a torpedo
is enployed to

1. maintain the torpedo on course

2. launch the torpedo

3. keep the torpedo at desired
depth

4. increase the torpedo speed

In a torpedo depth engine, the
setting of the depth screw
determ nes the

1. pressure of the air
the depth engine

2. length of the pendul um

3. angular set of the vertical
rudders

4.  anount of force which is
required to nove the diaphragm

supplied to
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3-28.

3-29.

3-30.

The air punped into a diver’'s suit
hel ps him or her to withstand the

pressure of the water because

1. pressure of the air in the
diver's suit is greater than
the pressure of the water

2. air enters the diver’'s body so
that the pressure inside his or
her body is equal to the water
pressure

3. air is conpressible and water
is not

4, force is not transnitted by air

The pressure in a diver's suit nust
be rel eased gradually because

1. if pressure is released too
rapidly, the air which entered
the diver’s body under high
pressure wll cause bubbles to
formin his or her blood stream

2. the diver’s lungs cannot
qui ckly becorme adjusted to
breathing air at norma
pressure

3. the diver’s blood circulation
was partly cut off while under
hi gh pressure, and sudden
return of normal circulation is
pai nf ul

4. air at nornmal pressure contains
| ess oxygen than air at high
pressure, and the body nust
adjust to this condition
gradual l'y

The pitonmeter log determnes the
speed of a ship by measuring the
di fference between

1. hydrostatic pressure near the
keel of the ship and
hydrostatic pressure near the
water |ine

2. hydrostatic pressure and the
pressure of water in notion
past the ship at the sanme depth

3. pressure of the water noving
past the ship and atnospheric
pressure

4, pressure of the water noving
past the ship and the speed of
surface wind



3-31.

3-32.

3-33.

The speed of a ship can be
determined from a pitonmeter |og by

1. mltiplying the reading on the
pitoneter log by a constant
factor which is dependent upon
the characteristics of the ship

2. conbining the reading of the
pitometer log with the reading
of the engine revolution
count er

3. dividing the reading by the
density of the water

4. reading it directly from the
calibrated scale

A hydraulic nachine is one which
operates as a result of forces
transmtted by

1. mechani cal energy

2. electrical energy

3. steamin a closed space

4. liquid in a closed space

A closed hydraulic system will not

operate properly if air is present
in the lines or cylinders because

1. air is highly conpressible and
cannot be used to transmit
forces

2. air, being conpressible, would
not transnmit the applied
pressure

3. air interferes with the proper
operation of the valves

4. air increases the pressure in
both cylinders
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3- 34.

3-35.

Which of the following is NOT a
true statement concerning
transm ssion of pressure in a
liquid in a closed space?

1.

Pressure applied to any part of
the liquid is transnmtted
equally to all points in the
liquid

Pressure applied to any part of
the liquid is transnitted to
all points in the liquid

w thout | oss

Pressure in the liquid causes
it to expand and increase in
density

Pressure in the liquid acts at
right angles to the walls of
the container regardl ess of the
shape of the container

Whi ch of the following has NO
rel ationship to the nechanical
advant age of a hydraulic nachine
with one small and one |arge

pi st on?

1.
2.
3.

The area of the small piston

The area of the large piston

The length of the connecting

t ube

The distances the two pistons
nmove

Figure 3B



3-36.

3-37.

3-38.

Itenms 3-36 through 3-38 are related
to figure 3B.

If the weight on the large piston
just bal ances the weight on the
smal| piston, it follows that the

1. force per unit of area is the
sanme on both pistons

2. weights on the two pistons are
equa

3. force on the large piston
equal s that on the small piston

4. pressure is greater below the
small piston than it is bel ow
the large piston

If a certain force is applied to
the small piston, what are the

rel ati onshi ps between pressures in
various parts of the systenf

1. The pressure on the snall
piston is greater than the
pressure on the large piston

2. The pressure on the snall
cylinder is the same as the
pressure acting against the
smal | piston and is greater
than the pressure in the large
cyl i nder

3. The pressure in the connecting
tube is the sane as the
pressure in the snall cylinder
and is greater than the
pressure in the large cylinder

4. The pressure is the same on al
parts of all surfaces that
encl ose the liquid

Let Fy be the force applied to the
smal | piston and F, be the force
exerted by the large piston. Wich
equation represents the

rel ati onship between the forces Fy

and Fz?

n
-n

=
fury
(o)

2
0

T
= T

or

iU
S

WK P
—

3-39.

3-40.

The area of the small piston in a
hydraulic press is 3 square inches
and the area of the large piston is
75 square inches. If a force of 50
pounds is applied to the small
piston, the large piston will
(neglecting frictional |osses)

exert a force of

1. 25 1D
2. 250 I'b
3. 725 1b
4, 1,250 Ib

In a hydraulic press, how does the
di stance the small piston noves
conpare with the distance the large
pi ston noves?

1. The small piston will always
nove a greater distance than
the large piston

2. The large piston will always
nove a grater distance than the
smal | piston

3. Both pistons will nove the sane
di st ance

4, There is no relationship
bet ween the novenents of the
two pistons

[tens 3-41 and 3-42 are related to
the hydraulic press shown in

t ext book figure 10-10.

3-41.

What is the main function of the
check val ves?

1. To prevent the liquid from
escaping from the I|arge
cylinder into the reservoir

2. To prevent the liquid in the
reservoir from flooding the
smal | cylinder

3. To mmke possible several short
strokes, instead of one |ong
stroke, with the small piston

4. To allow the large piston to
return to its starting position



3-42.

3-43.

3-44.

3-45.

What is the principle function of
the gl obe val ve?

1. To protect the cylinder from
excessive pressure

2. To prevent the liquid in the
reservoir from flooding the
smal | cylinder

3.  To make possible several short
strokes instead of one I|ong
stroke with the piston

4, To allow the fluid in the large
cylinder to flow back into the
reservoir

A main ballast tank on a subnmarine
is filled with sea water by

1. allowing air to escape fromthe
vents at the top of the tank
and allowing water to enter
through flood ports at the
bottom of the tank

2. punping air from the tank and
punping water into the tank
through the vents at the top

3. punping it in through the vents
at the top of the tank

4. punping it in through the ports
at the bottom of the tank

How is the water renoved from the
mai n bal | ast tanks when a subnerged
subnmarine is surfacing?

1. Mdtor—driven punps syphon off
the water

2. The water is forced out wth
hi gh—pressure air

3. The water flows out through
ports under the pull of gravity

4.  Hydraulic punps syphon off the
wat er

The variable ballast tanks on a
submarine are filled with sea water

by

1. allowing air to escape from the
tanks and water to enter
through flood ports at the
bottom of the tanks

2. punping air from the tanks and
allowing the water to enter
t hrough vents at the top of the
t anks

3. either of the above nethods

4. punping it in
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3-46. Hydraul i ¢ nachi nes are used aboard
submarines for
1. opening and closing the vent
val ves of the main ballast
t anks
2. raising and lowering the
peri scope
3. opening and closing the vent
val ves of the safety tanks
4, all of the above purposes
When answering items 3-47 and 3-48,
® refer to figure 10-14 of your
t ext book
3-47. The purpose of an accunulator in
the hydraulic systemis to
1. accumulate oil as it is
rel eased from the reservoir
2. keep the air in the systemat a
constant pressure
3. accunul ate excess oil which
fl ows past check valves in the
system
4, keep the oil in the system
under pressure
3-48. To what part, if any, is the piston
in the accumul ator fastened?
1. A rod which is operated by a
crankshaft
2. A rod which is activated by
pressurized oil in the
reservoir
3. A min flood valve
4. None
3-49. Wiy is it easier to push a 50-pound

barrel up a gangplank than to push
a 50 pound box?

1. Rolling friction is less than a
sliding friction

2. The shape of a barrel defies
gravity better than the shape
of a box

3. The barrel has a greater
surface to come in contact wth
t he gangpl ank

4. Al of the above reasons



3-50.

3-51.

3-52.
D
A BEARING B
HOUSING
B
3-53.
Figure 3C
[tens 3-50 through 3-52 are based
on figure 3C
VWi ch of the follow ng types of
bearing is often used in the
housing to provide free novenent in
the direction indicated by arrow C?
1. Thrust bearing
2. Journal bearing
3. Reciprocal notion bearing
4. Tapered roller bearing
A radial ball bearing used in the
housing is superior to a journa
bearing for
1. reduction of friction under
heavy twi sting stress as
indi cated by arrow A 3-54.

2. absorption of stress as
indi cated by arrow B

3. prevention of shaft
indi cated by arrow C

4. reduction of friction during
hi gh—speed rotation of the
shaft as indicated by arrow D

notion as
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What type of bearing is designed to
permt free rotation of the shaft
while restraining nmotion in the
direction indicated by arrow C?

1. Radial ball bearing

2. Needle roller bearing
3. Thrust bearing

4. Journal bearing

The two hardened steel rings of a
bal | bearing assenbly are called
t he

rollers
races
separators
shoul ders

> w e

Figure 30

The spring in the mechani sm shown
in figure 3D is used to

1. store energy for part of a
functioning cycle

2. force a conponent to engauge
anot her conponent

3. return a conponent to neutral
position after displacenent

4. counterbal ance a weight or
t hr ust



3-55.

3-56.

3-57.

VALVE
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Figure 3E

The function of the spring in
figure SEis to

1. store energy for part of a
cycle

2. counterbalance a weight or a
t hrust

3. return a conponent to its

original position after
di spl acenent
4, permt sone freedom of novenent

bet ween ali gned conponents
wi t hout di sengagi ng them

Wi ch of the follow ng types of

springs can be used in conpression,

extension, or torsion?

1. Flat spring

2. Spiral spring

3. Helical spring

4. Each of the above

What are volute springs?

1. Spiral springs nmade of plaited
strands of cable

2. Helical, conical springs wound
with each coil partly
overlapping the coil next to it

3. Flat springs made of slightly

curved plates
4,  Double cone springs with their
| arge ends joined together

30

3-58.

3-59.

3-60.

3-61.

3-62.

As used in sone autonotive
suspensi on systens, straight

torsion bars reduce shock or
by

i mpact

conpr essi ng
twi sting
bendi ng

t el escopi ng

differential
shaft?

What gear of the gear
is fastened to the spider

| nput gear
End gear

Qut put gear
Spi der gear

W e

In the gear differential shown in
figure 11-11 of your textbook, in
proportion to the sum of
revolutions of the end gears, how
many revol utions does the spider
make?

1. One half as many

2.  The same nunber

3. Twice as nmany

4.  Four times as many

Wi ch of the following statements

is true of a gear differential no

matter which type of hook-up is
used?

will follow the end
gears for half the sum or
difference of their revolutions

2. The two side gears are the
inputs and the gear on the
spider shaft is the output

3. The spider shaft is one input,
and one of the sides is the

1.  The spider

ot her out put

4, If the two inputs are equal and
opposite, the spider- shaft wll
nove in either direction

Slightly worn |inkages can probably
be adjusted by |engthening or
shortening the rods and shafts.

1. True
2. Fal se



3-63.

3-64.

3-65.

3-66.

3-67.

Rocker arnms are a variation of 3-68.

whi ch of the follow ng parts?

The clevis

The | ever

The turn buckle
The coupling

N WN

The counterbal ance weights on the
clamps of a sleeve coupling serve

to 3-69.

1. increase speed

2. decrease shaft vibration

3. transmit notion from a link
noving in one direction to a
l[ink noving in a different
di rection

4. change rotary notion to linear

noti on 3-70.

The coil spring in an A dham
coupling serves to

1. reduce friction between the
coupl i ng disks
2. keep the coupling disks in

pl ace
3. make allowance for changes in
shaft length
4. strengthen the coupling 3-71.

What device is used to couple two
shafts that nmeet at a 15° angle?

Sl eeve coupling
Hooke j oi nt

A dham coupling
Fl exi bl e coupli ng

The anount
coupl ed by a Hooke joint
t he

depends on

1. strength of the joint

2. nunber of degrees the shafts
are out of line

3. difference in the |engths of
the shafts

4. conbi ned weight of the shafts
and the joint
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of whip in shafts 3-72.

The fixed, flexible, and O dham
coupl i ngs have a conmon use, which
is to connect rotating shafts that

are
1. perfectly aligned

2. msaligned by nore than 25°
3. slightly misaligned

4, severely stressed

What advant age does a vernier-type
coupling have over a sliding |ug
coupl i ng?

1. Sinplicity of operation
2. Strength

3. Flexibility

4. Accuracy of adjustnent

Cans are generally used for all of
the follow ng purposes EXCEPT

1. transmitting power

2. changing the direction of
notion from up and down to
rotary

3. controlling mechanical

4. synchronizing two or
engagi ng units

units
nor e

VWhen the valve of figure 3E is not
being lifted by the cam | obe, the
camroller is held in contact wth
the edge of the cam by the

speed of the canshaft
spring as it shortens
wei ght of the valve
spring as it |engthens

BN e

A function of the clutch in the
drive mechanism of a power boat is
to

1. pernit changes in gear ratio

2. disconnect the engine from the
propel | er shaft

3. reverse the pitch of the
propel | er

4, reverse the direction of the
engi ne rotation



3-73.

3-74.

What

type of clutch has

interlocking teeth?

=~ w e

Singl e disk
Cone

Hel e—Shaw
Spiral claw

Either a positive clutch or a
friction clutch nay be used in a

gear

1.

2.

train to

obtain a greater mechanica
advant age

synchroni ze gear speeds before
the gears are neshed

permt interruption of power
transm ssion through the train
conpensate for slight angular
m sal i gnnent of shafts
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3-75.

Magnetic and induction clutches
differ mainly in the manner in
whi ch the

1. novable clutch face is actuated

2. contacting surfaces are
[ ubricated

3. driving and driven faces are
brought into contact

4, power is transmitted between
the driving and driven nenbers



Text book Assignnent:

ASSI GNVENT 4

“I'nternal Conbustion Engine,”
“Power Trains,” chapter 13,

chapter 12,
pages 13-1 through 13-18.

pages 12-1 through 12-23 and

4-1.

4-2.

4-3.

4-4,

An interna

machi ne that converts

1. heat energy to nechanical
energy through the burning of a
liquid fue

2. nmechanical energy to heat
energy through the burning of a
liquid fue

3. nechani cal energy to heat
energy through the burning of a

fuel—air mixture within itself
4.  heat energy to nechanical
energy through the burning of a 4-6.

fuel—air mixture within itself
Al'l internal conbustion engines
rely on which of the follow ng
three things?

1. 4l, water, and air

2. Fuel, water, and ignition

3. Air, fuel, and ignition

4.  Ar, ignition, and water 4-7.

In the operation of a gasoline
engi ne, what event forces each
pi ston downward?

1. Conpression of fuel-air mixture

2. Intake of fuel-air mxture

3. Expansion of heated gases

4.  Exhaust of waste gases

What are the four basic parts of a 4-8.
l1-cylinder internal conbustion

engi ne?

1. Crankshaft, piston,
rod, and cylinder

connecti ng

2. Piston, crankpin, cylinder, and
crankshaft bearing
3. Crankshaft bearing, cylinder,

connecting rod, and exhaust

port
4. Cylinder, intake port, exhaust
port, and piston
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conbustion engine is a 4-5.

In what order do the strokes of a
4-stroke Otto-cycle engine occur
during operation?

1. Conpression, power, exhaust,
i ntake

2. Conpression, power, intake
exhaust

3. Intake, conpression, power.
exhaust

4.  Intake, conpression, exhaust,
power

During which conplete stroke of a
gasoline engine is the cylinder
pressure |ess than atnospheric
pressure?

1. Conpression
2. Power

3. I nt ake

4,  Exhaust

VWi ch of the follow ng events
occurs during a conpression stroke
in the 4-stroke Oto-cycle engine?

1. A partial vacuum is created
2. Waste gases are exhausted

3. Volunme of air-fuel mxture
decreases

4, Tenperature of air-fuel mxture
decr eases

How are the pressure and
tenperature affected in an engine
cylinder as the air—fuel mixture is
conpressed?

1. Pressure and tenperature
decrease

2. Pressure and tenperature
i ncrease

3. Pressure decreases;
i ncreases

4. Pressure increases tenperature
decreases

tenperature



4-10.

4-11.

4-12.

Duri ng what stroke
cycle of a 4-stroke Oto-cycle
engine is the greatest force
exerted on the piston head?

in the operating

I nt ake
Conpr essi on
Power
Exhaust

NS

Which of the follow ng events
occurs during the exhaust stroke in
a 4-stroke Oto-cycle engine?

1. Fuel-,air-mixture is ignited

2. Tenperature and pressure of
m xture increases

3. A partial vacuum is created

4, Burnt gasses are cleared from
the cylinder

The basic difference between the
2-stroke—cycle and the
4-stroke-cycle diesel engine is in
t he

1. number of pistons

pi ston arrangenent

nunber of piston strokes during

a cycle of events

4. distance is piston travels
during a stroke

w P

How many crankshaft revolutions are
required for each power stroke in a
(a) 4-cycle engine and (b) 2-cycle
engi ne?

(a) Two (b) one
(a) Four (b) two
(a) One (b) two
(a) Two (b)) four

B~ w DN

4-13.

4-14.

4-15.

4-16

Which, if any, of the follow ng
conponents determ ne(s) the
position of the val ves?

The pistons

The canshaft

The crankshaft
None of the above

B I

The ignition systemis timed so
that the spark occurs before the
pi ston reaches TDC on which of the
followi ng strokes?

1.  Exhaust

2. Intake

3. Power

4. Conpression

Which of the followi ng engine
classification methods is the nost

conmon?

Type of fuel used
Cyl i nder arrangenent
Val ve arrangenent
Type of cooling used

B e

Conbustion takes place as a result
of ignition by what in a (a) diesel
engi ne and (b) gasoline engine?

1. (a) Expansion of conpressed

gases
(b) a Spark
2. (a) Heat of conpression
(b) a spark
3 (a) A spark
(b) heat of conpression
4. (a) A spark
(b) expansion of conpressed
gases



FRONT REAR
Figure 4A
I N ANSVERI NG QUESTI ON 4-17, REFER TO
FI GURE 4A.
4-17. The digits in the firing order of 4-21.

4-18.

4-19.

4-20.

A B € D
O OO D O

an engine are the cylinder nunbers.
If the firing order of the engine
of figure 4A is 1-4-2-3, in which
order do the cylinders fire?

1. A B C D
2. A c, B D
3. A D B C
4. A D C B

How does the canshaft actuate the
i nt ake and exhaust val ves of an
L-head engine?

1. By tappets from a position 4-22.

above the val ves

2. By tappets from a position
bel ow the val ves

3. By tappets, pushrods, and
rocker arms from a position
above the val ves

4. By tappets, pushrods, and
rocker arms from a position
bel ow the val ves

4-23.

Which of the following is NOT
considered to be a stationary part
of an engi ne?

The piston assenbly
The cylinder block
The crankcase
The cylinder

B W e

head
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Cylinder sleeves for the blocks of
gasoline and diesel engines are
used for which of the follow ng
pur poses?

1. To decrease the wear of the

cyl i nder bl ocks

2. 10 strengthen the cylinder
bl ocks

3. To help enclose the heat in the
cyl i nder bl ocks

4, To help nake a seal to contain
the oil within the cylinder
bl ocks

The curved surface of the pockets
in which the valves of an L-head
cylinder head function are designed
for which of the follow ng

pur poses?

1. To shorten the conpression
st roke

2. To lengthen the conpression
stroke

3. To decrease the turbul ence of
the air—fuel mxture

4, To increase the turbul ence of
the air—fuel mxture

Which of the followi ng conponents
supports and encloses the
crankshaft and provides a reservoir
for the lubricating oil?

The cylinder head
The exhaust manifold
The intake manifold
The crankcase

A oD -

The waste products of conbustion
are carried from the cylinders
t hrough which of the foll ow ng

nmeans?

1. The intake nmanifold
2.  The exhaust manifold
3. The cylinder head

4.  The cylinder block



4-24.,

4-25.

4-26.

4-27.

4-28.

Downward notion of the pistons is
converted to rotary notion through
the action of which of the
following components?

1. The val ves

2. The gear train
3. The flywheel and the vibration
danpener

4.  The connecting rod and the
crankshaft

Which of the followi ng parts is NOT
a structural conmponent of a piston?
1. The ring grooves

2.  The l|ands

3. The bearings

4, The skirt

Al um num pistons will expand nore
than cast—iron pistons under the
sanme operating conditions. For
this reason, they are designed with
which of the follow ng types of

pi ston skirts?

1. Split skirts

2. Full trunk skirts only

3. Slipper skirts only

4. Full trunk and slipper skirts

Which of the followi ng parts
secure(s) the piston to the
connecting rod?

The wrist pin

The split skirts
The piston rings
The ring grooves.

> e

How do piston rings help an engine
performits work?

1. By sealing the cylinder

2. By distributing and controlling
lubricating oil on the cylinder
wal |

3. By transferring heat from the
piston to the cylinder wall

4, Al of the above
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4-29.

4-30.

4-31.

4-32.

The bottom ring on the piston of
t ext book figure 12-15 serves which
of the follow ng purposes?

1. It scrapes conbustion products
from piston surfaces

2. It transnmits oil to the
conbustion rings

3. It wipes excess oil fromthe
cylinder walls

4. It renoves inpurities from the
oi |

The end of the connecting rod that

attaches to the piston nust be
fitted with a bearing of bronze! or

simlar material when the piston
pinis a

1. full floating pin

2. fixed pin

3. full floating or a fixed pin
4, semfloating pin

Which of the following parts may be
consi dered the backbone of the

engi ne?

The pistons

The crankshaft

The connecting rods
The bearings

B W e

The vibration danper serves what

pur pose?

bal ances canshaft
speed

1. It
crankshaft

speed with

2. It reduces twisting strain on
the crankshaft

3. It brakes the flywheel during
engi ne speed reduction

4. It reduces flywheel vibration



4-33.

4-34.

4-35.

4-36.

4-37.

In addition to reducing engine 4-38.
speed fluctuations, the flywhee

often functions in which of the

foll owi ng ways?

1. As a power takeoff for the
canshaft and a pressure surface
for the clutch

2. As a pressure surface for the
clutch and a starting system

gear
3. As a starting system gear and a 4-39.
power takeoff for the fuel punp

4,  As a power takeoff for the fuel
punp and a timng reference for
the ignition system

Which of the following parts is/are
NOT included in the valve-actuating
nmechani sn?

4- 40.
1. The pushrods
2. The rocker arns
3. The canshaft
4.  The crankshaft
What is the function of the
eccentric |obes on a canshaft?
1. To open the intake and exthaust 4-41.
val ves at the proper tines
2. To return the intake and
exhaust valves to their seats
3. To add to the pressure exerted
by the valve springs
4, To regulate the pressure
exerted by the valve springs
Rel ative to engine speed, how fast 4-42,

does the canmshaft of an 8-cylinder,
4-stroke/ cycle engine turn?

One-eighth as fast
One-fourth as fast
One-hal f as fast
Twi ce as fast

B~ w N e

Canshaft followers are the parts of
the val ve-actuating nechani sm that

contact the canshaft. Whi ch of the
following ternms is another nane for

canshaft foll owers?
1. Cam | obe

2. Rocker arns

3. Valve stern

4, Valve lifters

37

Wi ch of the follow ng mechani sns
keep the crankshaft and canshaft
turning in the proper rotation to
one another so that the valves open
and d ose at the proper tine?

1.  The pushrods

2. The timng gears

3. The rocker arns

4.  The valve mechanisns

By what nmeans are the timng gears

at the canshaft and crankshaft
positioned so they CANNOT skip?

They are wel ded
They are threaded
They fire keyed
They are bolted

=~ wo e

In the diesel engine fuel system
which of the follow ng conponent
replaces the carburetor?

1.  The fuel injection mechanisnms
2. The fuel punp

3. The fuel filter

4. Al of the above

What power train part of a 4-wheel
drive heavy truck is NOT part of a

2--wheel drive heavy truck?
1. The differentia

2. The multiple disk clutch
3. The 4-speed transm ssion
4, The transfer case

What is the function of the clutch
in the power train of a notor
vehicle that is starting to nove
forward from a still position?

1. To danpen vibration in the
transm ssion system

2. To allow the brakes to “clutch”
or hold until there is enough
power for the vehicle to nove
f orwar d

3. To transnmit power to the wheels
t hrough the dead axles

4, To allow the engine to take up
the load gradually



4-43.

4-44

4-45

4-46.

If the spring pressure applied to 4-47.

the clutch driving plate is
increased rapidly, what, if
anyt hi ng, happens to the anmount of
clutch slippage?

It increases gradually
It increases rapidly
It decreases rapidly
Not hi ng

:BC)J!\)I—‘

When a truck having a 4-speed
transm ssion is in fourth gear, the
propeller shaft and the engine
crankshaft rotate at a ratio of

1. 1:1 4-48
2. 1.2

3. 2:1

4, 3:2

A heavy truck with a 7:1 gear ratio

in a 4-speed transmission is noving

along at 6 mles per hour in |ow

gear. The driver shifts the

transm ssion through second and

third to fourth gear. About how

fast will the truck be noving in 4- 49,
fourth gear if the driver keeps the

engine turning at the sanme rate as

it was turning in |ow gear?

1 6 nph

2. 30 nph

3. 42 nph

4. 54 nph

How does the constant nesh 4-50.

transm ssion reduce noise?

1. By using spur—tooth rather than
hel i cal gears

2. By using helica
spur—tooth gears

3. By using main shaft neshing
gears that are able to nove
endw se

4, By using soundproof padding
around the transmission units

rat her than

38

What is the function of the
friction cone clutch in a

synchronmesh transm ssion?

1. To engage the main drive gear
with the transm ssion main
shaft

2. To engage the first-speed main
shaft with the transm ssion
mai n shaft

3. To equalize the speed of the
driving and driven nenbers

4, To engage the second-speed main
shaft with the transm ssion
mai n shaft

The synchromesh transm ssion shown
in figure 13-10 of your textbook
engages the notches at the inner
ends of the bell cranks by which of
the follow ng neans?

Shifter forks

A first—speed clutch
Poppet s

A dog clutch

B~ o N e

What device usually provides the
neans for engaging automatically
the front-wheel drive on a 6-wheel
drive vehicle?

The sprag unit

The power takeoff

The auxiliary transm ssion
The two-way clutch

N

In an autonotive vehicle the power
t akeof f that supplies power to the!
auxiliary accessories is attached
to which of the following units of
t he power train?

The transm ssion
The auxiliary transm ssion
The transfer case
Each of the above

B wn e



4-51.

4-52.

4-53.

One final

shown in figure 13-1 of vyour
textbook is tile

If the ring gear

differential carrier
rear universal joint
propel | er shaft
transm ssi on

in a final drive

has 21 teeth and the pinion has 7

teeth, the nechanism is probably
part of a
4-55.

1. diesel -powered shove
2. small tractor
3. six-wheel truck
4, passenger car
What is the primary purpose of the
differential in the rear axle
assenbl y?
1. To connect each of the rear

axl e shafts together 4-56.
2. To prevent each of the rear

wheel axles fromturning at a

di fferent speed
3. To boost engine power

transmitted to the wheels
4. To permt both drive axles to

be driven as a single unit

39

drive part of the truck 4-54,

Through which parts of the
differential is power transmtted
directly to the axle shafts?

1. Differential case and side

gears

2. Bevel drive pinions and side
gears

3. Differential pinions and side
gears

4. Differentia
drive pinons

case and bevel

What parts usually found in
conventional autonotive
differentials are NOT contained in
the no-spin differential?

Ring gear and spider

Pinion and side gears

Spring retainer and side menber
Driven clutch nmenber and cam
assenbly

el s

The rear axle housing of a certain
truck helps carry the weight of the

truck. Wiich of the follow ng
types of live axles is used in the
truck?

1. Nonfloating

2. Semifloating

3. Three-quarter floating

4.  Each of the above
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